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Summary of Facts and Subm ssi ons

0009. D

The Appel lant contests the decision of the Exam ning
Division to refuse European patent application

No. 92 600 004.3. The reason given for the refusal was
that the subject-matter of the clainms then on file did
not involve an inventive step. The following prior art

docunents were considered by the Exam ning Division:

D1 US-A-4 673 850
D2 FR-A-2 437 106.

In a first communi cati on dated 13 Septenber 1995, the
Board expressed the provisional opinion that the
Appel I ant's argunents were not convincing and cited the

foll owi ng additional docunent:

D3 Book "The Radi o Amateur's Handbook", 27" edition,
t he HEADQUARTERS STAFF of the Anerican Radi o Rel ay
League, West Hartford, Connecticut, U S A ; the
Runf ord Press, Concord, New Hanpshire, U S A,
1950, pages 232 to 234.

In response to the above-nentioned first conmunication
the Appellant filed with the letter dated 13 March 1996
new Clainms 1 to 3 and a revised description of the

appl ication.

In response to a second conmuni cati on of the Board,
annexed to the sumons to oral proceedings, the
Appellant cited with the letter dated 5 Novenber 1996

t he document:
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D4 Book "Der Kleintransformator” by R Kiuhn, C F
W nter'sche Verlagshandl ung, Prien, 1964,
pages 206 to 209.

In the oral proceedings held before the Board on
5 Decenber 1996, the Board further referred to pages 43
to 46 of docunent D3.

In the course of the oral proceedings, the Appell ant
submtted a revised Caim1l. This Caimreads as
fol |l ows:

"1l. A transformer conprising a single core,

a primary coil having taps for supplying a first
primary voltage and a second primary voltage,

and a secondary coil having taps for tapping at
| east one secondary voltage,

wherein said first primary voltage has a frequency
of 50 Hz and said second prinmary voltage has a

frequency of 60 Hz,

said primary coil having a predeterm ned value RV

as the nunber of turns per Volt,

and wherein the ratio of the nunmber of turns
between the taps of the primary coil to the nunber
of turns between the taps of the secondary coi
corresponds to the ratio of the respective primary

vol tage to the secondary voltage,
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characterized in that

said primary coil and said secondary coil are
arranged such as to be electrically insulated from

one anot her,

that said primary coil exclusively has two taps to
which the first primary voltage or the second
primary voltage are supplied,

that said first primary voltage is approximately
380 V and said second primary voltage is

approxi mately 440 V,

that said secondary coil exclusively has a first,
a second and a third tap,

that a secondary vol tage of approximately 220 V
can be tapped in the first primary voltage

of 380 V between said first tap and said third
tap, said third tap being the outer tap on the

secondary coil

or that a secondary voltage of approximtely 220 V
can be tapped in the second prinmary voltage

of 440 V between said first tap and said second
tap, |ocated between said first and said third tap

of said secondary coil,

and that the value RV is determ ned fromthe
equation RI'V = 46/ S for 380 V/50 Hz, wherein Sis

the cross-sectional area of said core in cnf."

Clainms 2 and 3 are dependent on Caiml.

0009. D



VII.

0009. D

- 4 - T 0385/ 95

The Appel |l ant argued essentially as foll ows:

Docunent D1 suggested to use an autotransforner for
transform ng voltages at 50 Hz or 60 Hz. The present

i nvention departed fromthis known principle by using a
transforner having two separate coil w ndings
electrically insulated fromeach other. This achieved

t he advant ageous effect that both coils could be
optimally adapted to the primary and the secondary
currents and that the operational safety of the
transfornmer was increased by the electrical insulation
of the primary side fromthe secondary side. Starting
fromthe transfornmer known fromDl, the skilled person
had to take several steps in order to arrive at the
claimed transfornmer, including departing fromthe
auto-transformer principle, mnimzing the nunber of
switch units and connection taps, sinplifying the
wiring on the primary side and finding a suitable val ue
for the inportant paraneter R V.

As apparent from docunment D4, a non-ideal transforner
showed hysteresis | osses proportional to the

frequency f, eddy current | osses proportional to the
square f? of this frequency and copper |osses, which al
significantly decreased its efficiency. If a higher
frequency was used, the nunber of turns could be
decreased, which reduced the length of the wire and
therefore the copper losses. In a non-ideal transforner
all frequency-dependent |osses when using two different
frequencies 50 and 60 Hz had considerable effects and
therefore affected the transfer of electrical energy to
a consi derabl e extent.
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The aim of the invention was to provide a transforner
with an optinmal efficiency at the frequencies of 50
and 60 Hz. Page 233 of docunent D3 recomended a val ue
of RRV = 48.39/S at a frequency of 60 Hz, S being the
cross-sectional area of the core in cnf. This val ue
differed by nore than 5% fromthe clainmed value 46/S
which related to the operation at 60 and 50 Hz. The
mean of the R'V values at 60 Hz and 50 Hz as deduced
fromD3 was greater by 15.5 % than the clained

value 46/S. Therefore, it was not known fromthe prior
art to choose RV = 46/S for a transfornmer operating
at 50 Hz and 60 Hz in order to achieve opti num energy
transfer while keeping | osses | ow

In response to observations nade by the Board during
oral proceedi ngs the Appellant anended Caim1l by
mentioning that the value RRV = 46/ S referred to the
claimed transfornmer operating for a voltage of 380 V
at 50 Hz. The Appellant further commented that the
range of V val ues disclosed on page 46, right-hand
colum of D3, concerned a transforner operating at the
frequency of 60 Hz. For a transformer operating

at 50 Hz the calculated | owest value RI'V of this known
range turned out to be larger that the clainmed 46/ S
value. This showed that D3 taught to operate a
transfornmer at 50 Hz within a range of R/ V val ues
generally shifted towards higher R/'V val ues than the
val ue specified in the claim Therefore, the

subject-matter of Claim1 involved an inventive step

The Appel | ant requested that the decision under appeal

be set aside and that a patent be granted on the basis
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of Claims 1 to 3 filed in the oral proceedings held
before the Board.

Reasons for the Decision

1

0009. D

The Appeal is adm ssible

Admissibility of the amendments in Claims 1 to 3

In the opinion of the Board, Clains 1 to 3 presently on
file do not contain anendnents extendi ng beyond the
content of the application as originally filed and thus
do not infringe Article 123(2) EPC. In particular, it
is noted that since the ratio RV is inversely
proportional to the frequency f, it cannot be constant
when f varies in a given transfornmer where the maxi mum
flux density B and the cross-sectional area S of the
core have predeterm ned val ues. Therefore the anendnent
in CQaim1l to specify that the value of RV = 46/S
applies to a voltage of 380 V at 50 Hz, which is
consistent wwth the exanple in the originally filed
description (see colum 1, lines 40 to 46, of the
publ i shed application), is adm ssible.

Novelty
In order to facilitate the discussion on patentability,
the features of the transfornmer defined in daiml wl]l

be designated by the references (a) to (m as follows:

The cl ai ned transforner conpri ses:
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(a)

(b)

(c)

(d)

(e)

()
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a single core,

a primary coil having taps for supplying a first
primary voltage and a second primary voltage,

a secondary coil having taps for tapping at |east
one secondary vol tage, wherein

said first primary voltage has a frequency
of 50 Hz and said second primary vol tage has a
frequency of 60 Hz,

said primary coil has a predeterm ned value RV as
t he nunber of turns per volt,

the ratio of the nunber of turns between the taps

of the primary coil to the nunber of turns between
the taps of the secondary coil corresponds to the

ratio of the respective primary voltage to the

secondary volt age,

and is characterized in that:

(9)

(h)

(i)

said primary coil and said secondary coil are
arranged such as to be electrically insulated from

one anot her,

said primary coil exclusively has two taps to
which the first primary voltage or the second

primary vol tage are suppli ed,

said first primary voltage is approxi mately 380 V

and said second primary voltage is
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approxi mately 440 V,

(j) said secondary coil exclusively has a first, a
second and a third tap,

(k) a secondary voltage of approximtely 220 V can be
tapped in the first primary voltage of 380 V
between said first tap and said third tap, said
third tap being the outer tap on the secondary

coil, or

(I') a secondary voltage of approximtely 220 V can be
tapped in the second primary voltage of 440 V
between said first tap and said second tap,
| ocated between said first and said third tap of
sai d secondary coil, and

(m the value RV is determned fromthe
equation RI'V = 46/ S for 380 V/50 Hz, wherein Sis
the cross-sectional area of said core in cnf.

Docunent D1 describes a notor control system powered by
an autotransfornmer 41 (see Figure 1) having voltage
tapping points 11 to 16 supplying respective output

vol tage | evel s of 110, 100, 90, 80, 70 and 60 percent
of that supplied by the line voltages L1 and L2. The
Board agrees with the Appellant that D1 di scloses the
prior art closest to the clainmed subject-matter and
that features (a) to (f) constituting the prior art
portion of Claim1l are parts of the autotransforner
known fromthis docunent. Since none of the remaining
features (g) to (m of the transformer is disclosed in
D1, the subject-matter of Caim1l1 is new over the
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autotransformer known fromthis prior art docunent.

Docunment D2 concerns a control system for supplying

t hr ee- phase vol tages by neans of autotransforners. In
conparison with that of DL the teaching of this
docunent appears to be less relevant to the clai ned
subj ect-matter

Inventive step

According to the description of the application, the
problemto be solved is the industrial manufacture of a
transforner operating at 380 V/50 Hz or 440 V/ 60 Hz,
wherein the output voltage at the secondary is
unchanged.

No positive contribution to inventive step can be seen
in formulating this problem because Figure 1 of D1

al ready shows an autotransforner which may be supplied
with different input voltages at 50 Hz and 60 Hz
appl i ed between L1 and one and the sane tapping

poi nt 12.

The main issue to be considered in the present appeal
is whether features (g) to (nm) of the characterising

portion of Claim1l render inventive its subject-nmatter

According to feature (g) the clained transforner has
two separate w ndings constituted by a primary coil and
a secondary coil electrically insulated from one
another. As far as security conditions are required,

t he advantages of a transforner with separate w ndings

over an autotransformer are well known to the person
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skilled in the art. The arrangenment according to
feature (g) is very comon in the field of transformers
and its use cannot be regarded as introducing a
surprising effect in the range of applications the
claimed transformer is intended for, including
applications in the merchant marine.

Features (h) and (i)

If the primary wi nding has the inductance L, the

i nductive reactance of this wnding at a frequency f
is 2L and, if one neglects the resistance of the
primary winding, the ratio of the primary currents |

and |, corresponding to primary voltages 380 V /50 Hz

0

and 440V /60 Hz, respectively, is:

| /1., = (380/50) X (60/440) = 1.036

50
Therefore, oo = g
Taking into account of feature (d) of the preanbl e of
Claiml1, to have only two taps in the primary coil is
an obvi ous choi ce when two voltages of 380 V/ 50 HZ
and 440 V/ 60 Hz are to be supplied to the primary coi
because these two voltages can be applied to the sane
coil to produce al nost identical current val ues, hence,
approximately the same magnetic flux densities.

Features (j) to (I) relate to the choice of the nunber

and the locations of the taps in the secondary coil and
to the common val ue of 220 V of the voltage produced by
t he secondary when primary voltages of 380 V and 440 V
are supplied to the transforner.
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A transformer transforns el ectrical energy at one
alternating voltage into electrical energy at another
(usually different) alternating voltage w thout change
of frequency. Wien it is desirable to produce various
secondary voltage values from several primary voltage
values, it is very comon to provide both primary and
secondary w ndings with tapping points. Since a voltage
of 220 V is produced between the first and the third
taps on the secondary coil when a voltage of 380 V
(feature (k)) is applied to the primary coil, it is
obvi ous that, when a voltage of 440 V is applied to the
sanme primary coil, the nunber of turns on the secondary
coil has to be reduced. It follows that the second tap
has to be | ocated between the first tap and the third
tap of the secondary coil (feature (I)) in order to
col l ect the sane secondary voltage of 220 V.

The alleged sinplified structure of the clai nmed
transformer in conparison with the transforner
disclosed in DL nerely reflects the fact that fewer

vol tage conbi nations are required in the clainmed
transfornmer than in the autotransformer disclosed in
D1. The design and the operation of such an
autotransforner are based on the sane | aws of induction
as those governing the functioning of a transforner

W th separate primary and secondary wi ndings. Figure 1
of D1 shows that a primary voltage val ue of 208 V,

50 Hz or a primary voltage value of 230 V, 60 Hz may be
applied to the sane tapping point 12 of the
transfornmer. It results that tapping point 12 and
connection point between L1 and transformer coil 41 are
conparable to the two tapping points of the prinmary

coil of the clained transfornmer. It is obvious to the
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skilled person dealing with transfornmers that this idea
can be applied to transfornmers having two separate

wi ndi ngs.

G ven that generators are avail abl e which produce

vol tages of 380 V/ 50 HZ and 440 V/ 60 Hz and that
many conmon el ectrical appliances are designed to
operate on a 220 V AC supply, there is no particular
merit in choosing primary voltage val ues of 380 V

at 50 Hz and 440 V at 60 Hz to feed a transforner
having two separate wi ndings for producing a secondary
vol tage value of 220 V at 50 or 60 Hz, according to
features k and | of the claim

In view of the teaching of D1 conbined wth the general
knowl edge of the person skilled in the art of
transforners, features (g) to (I) of the clained
transfornmer cannot render it inventive in the sense of
Article 56 EPC

According to feature (m), the value RFV = 46/S is
determ ned for a voltage of 380 V at a frequency

of 50 Hz. For the follow ng reasons, the Board cannot
be convinced by the Appellant's contention that this
particul ar val ue renders the clainmed transforner able
to achieve an inproved energy transfer while keeping

transforner | osses | ow.

It is shown in any textbook on transforners (e.g.

see D4, fornmula (59)) that the follow ng rel ationship

V=44Nxf xBXxS (1)
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where V is a voltage of frequency f, B is the nagnetic
flux density and S the cross-sectional area of the
magnetic core, applies to both primary and secondary
coils of a transformer show ng no flux | eakage.

Replacing N by R as the nunber of turns, the nunber of
turns per volt, RV, can be deduced from (1):

RV =K'S (2)

where K = 1/(4.44 x f x B) can be easily cal cul ated
since the quantities f and B are known. It is apparent
that fornula (2) corresponds to the fornul a

RV = 46/ S (3)

according to feature (m of Caiml, wth K = 46.
Since f is fixed at 50 Hz, the value 46 of K as
mentioned in feature (n) corresponds to a particul ar
choice of the value of the flux density Bin the core
of the clainmed transforner. However, there is no
indication in the present application as to how or why
this value K = 46 has been chosen, or how it m ght

i nprove the efficiency of the clained transforner.
Moreover, in the Board' s opinion, it is not self
evident that this particular choice of the nagnitude
of K could be of decisive inportance in inproving the

efficiency of a transforner.

The application reveal s nothing about the nature of the
el ectrical conductors constituting the wi ndings of the
clai med transforner and the Board cannot see any reason
why the clainmed value RV = 46/ S should lead to a
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reduction of the resistive loss Rl 2.

Furthernore, the penultinmate paragraph of the

ri ght-hand colum of the section "Transforner
Construction"” on page 46 of docunent D3 recites that
"as a rough average indication, wndings of small power
transforners frequently have about six to eight turns
per volt on a core of 1l-square inch cross section”
(enmphasi s added by the Board). This corresponds to the

rel ation:

RV =6/Sto 8S

whi ch has the formof equations (2) and (3). Expressing

now S in cnf rather that in square inch (1 square inch
6. 452 cnf) we obtain

RV = (6 x 6.452)/S to (8 x 6.452)/S
or: RIV =38.71/S to 51.62/S

Since it can be admtted that D3 deals with RV val ues
at the Anerican standard frequency of 60 Hz, these

val ues have to be recalculated for 50 Hz. As can be
deduced fromthe relation K = 1/(4.44 x f x B), the
above nentioned values of RF'V at 60 Hz shoul d be

mul tiplied by the conversion factor 60/50 = 1.2. This
yields the result:

RV = 46.45/S to 61.9/S at 50 Hz  (5)

The | ower value of R'V of the range disclosed by the
prior art D3 is fairly close to that (46/S) cl ai ned.
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The Appel |l ant has argued that the smallest val ue

RI'V = 46.45/S at 50 Hz deduced fromD3 is |arger than
the clained value RV = 46/S at 50 Hz and that D3 in
general taught using R/'V values nuch larger than this

cl ai nred val ue.

The Board is not convinced that for transforners of

typi cal sizes, a value RV according to the equation
R'V = 46/ S provides a surprisingly better transfer of
the energy fromthe primary side to the secondary side
than an R'V value of, say, 46.5/S. The objection of the
Appel I ant that no docunent shows the cal cul ati on of the
value R'V is also not convincing since this calculation
is knowmn fromthe prior art and can be applied to any
transfornmer of the type with which the present

application is concerned.

In conclusion, no contribution to inventive step can be
acknow edged to features (g) to (m considered
individually or in conbination with all the other
technical features of Claim1l, because they only bel ong
to one anong several possibilities fromwhich the
skilled man woul d sel ect, w thout inventive step, for
designing a transforner for a given particul ar

requi renment on basis of his general know edge conbi ned
with the teaching of DI1.

Summari zing, the subject-matter of Claim1l does not
i nvol ve an inventive step within the neaning of
Article 56 EPC



For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Kieh
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L. Weel er



